Objective. To determine the influence of job characteristics on the prognosis of patients with early inflammatory joint conditions.
Introduction
Working life expectancy of persons with arthritis or rheumatism is $4.2 years lower in men and 3.1 years in women [1] . In persons with longstanding RA, the prevalence of (partial) work-relevant disability is 1152% higher than in reference populations [2, 3] . Workers with chronic arthritis or related joint disorders more often experience sickness absence [47] and a reduced productivity while present at work [8, 9] .
According to the framework of the International Classification of Functioning, Disability and Health (ICF), the consequences of a disease may be influenced by environmental (e.g. work-related) and personal factors [10] . However, few studies have addressed the influence of working conditions on the prognosis of arthritis in terms of swollen joints, pain and physical functioning. In a cross-sectional study, Allaire et al. [11] found that extensive hand use in occupational activities was associated with higher pain intensity in the hand joints among workers with longstanding RA. In another cross-sectional study, workers with longstanding OA and/or RA reported that work had interfered with managing their arthritis [12] .
Outside the workplace, in randomized controlled trials, mechanical loading of the joints in dynamic exercise training did not increase pain, disease activity or joint damage [13, 14] .
The relation between inflammatory joint conditions and work may be bi-directional. However, the impact of work factors on the prognosis of inflammatory joint conditions in terms of swollen joints, pain and physical functioning is largely unknown, since prospective studies among workers with recent onset of complaints are lacking. More insight into the effects of job characteristics could provide guidance on how to continue employment from disease onset onwards without deteriorating the prognosis. Therefore, the aim of this study was to determine the influence of job characteristics on the prognosis in pain, physical functioning and swollen joints in patients with early inflammatory joint conditions.
Methods

Study population
The current study presents the 1-year follow-up data of the Rotterdam Early Arthritis Cohort (REACH). REACH is an ongoing inception cohort study with 4 years of follow-up. REACH aims to study the aetiopathogenesis, diagnostic strategies and outcome of patients with inflammatory joint conditions of <12 months. In total, 82 general practitioners, 12 rheumatologists and 4 rheumatologist trainees (one university hospital and two general hospitals) in the greater area of Rotterdam have invited patients to participate in REACH since July 2004. Data collection includes a large array of detailed medical examinations and questionnaires. When patients enter the study, they may choose to provide only limited medical data and/or self-reported questionnaires. For the current study, patients who were sent by general practitioners or rheumatologists for inclusion in the study up to July 2006 are studied. This sample was chosen to ensure that 1-year follow-up information of these patients was available for analysis.
General practitioners selected patients with clinical synovitis in at least one joint or patients experiencing complaints in at least two joints without synovitis. The general practitioners ascertained that onset of complaints had started in the past 12 months and complaints were not due to trauma/mechanical problems. During an interview by telephone and subsequent medical examination by a rheumatologist, the inclusion criteria were verified. Patients were included if: (i) joint complaints existed for <12 months with no requirement of a minimum duration; (ii) clinical synovitis in at least one joint or complaints in at least two joints in combination with at least two of the following criteria ascertained during medical examination by a rheumatologist: morning stiffness >1 h, bilateral compression pain in the MCP joints or MTP joints, symmetrical presentation, positive family history, non-fitting shoes, non-fitting rings, pins and needles in fingers or unexplained fatigue for <1 year; and (iii) complaints were predominantly present in the morning and at night, and improved with movement. Patients were excluded if: (i) complaints were due to trauma/mechanical problems; (ii) age was <16 years; (iii) no written communication was possible in Dutch; or (iv) a prior diagnosis of RA, AS, SS, SLE or juvenile arthritis had been made by a rheumatologist before being included in this study. For patients directly visiting rheumatologists, a similar verification procedure was applied. For all patients, enrolled through general practitioners or rheumatologists, a rheumatologist set the diagnosis. Figure 1 shows that 586 patients were notified at the end of July 2006. In total, 122 patients did not fulfil the inclusion criteria. Before the actual inclusion, 44 patients were lost. These patients were significantly more often male compared with participants (39 vs 27%, respectively), but no differences in age existed. After inclusion, 61 (15%) out of 420 patients were excluded from the current study due to incomplete data collection (5%) or the patient's choice at entrance of the study being to provide only limited medical data and/or self-reported questionnaires (10%). Age and sex of these patients was not significantly different. Since only patients aged 1865 years in paid employment were selected for the current study, 210 patients were included. This study was approved by the ethics committees of the three participating hospitals (Erasmus MC Medisch Ethische Toetsings Commissie, SFG Commissie Ethiek and MCRZ Medisch Ethische Toetsings Commissie). All patients gave written informed consent.
Measurements
At baseline and after 6 and 12 months of follow-up, patients completed self-administered questionnaires and clinical characteristics were obtained by medical examination.
Demographic characteristics
Age, sex and ethnicity were determined. Ethnicity was categorized into Dutch origin (no parent born abroad) or non-Dutch origin (at least one parent born abroad) [15] 
Work characteristics
Work characteristics were assessed at baseline, and again if patients changed jobs during the follow-up period. Full-time employment was defined as working at least 36 h/week. Patients were asked whether they were supervisors, self-employed and worked in shifts [16] . Physical load was assessed by questions derived from the Dutch musculoskeletal questionnaire on manual materials handling (lifting 5 kg and/or lifting 25 kg), and strenuous arm positions (working with hands above shoulder level and/ or repetitive arm movements) [16, 17] . Answers were on a 4-point scale with ratings seldom or never, now and then, and often and always. The answers often and always were classified as high exposure [17] . Physical exertion at work was measured by a numeric rating scale from 0 (no effort at all) to 10 (very high effort). A score of 56 was classified as high physical exertion [18] .
Questions on the psychosocial load of the job were derived from the Karasek model [19] . In this model, subjects are supposedly at risk for psychological strain when experiencing high job demands and low job control. Job demands were measured by 11 items (e.g. working fast and excessive work). Job control was measured by 6 items on skill discretion (e.g. task variety and learning new things) and by 11 items on the authority to make decisions (e.g. autonomy in executing tasks and solving problems, influence on planning). For both dimensions, the sum score was dichotomized based on the median score.
Support from colleagues was measured by a numeric rating scale ranging from 0 (no support) to 10 (high support). Support from the supervisor was similarly ascertained [20] . On the basis of the median score, support from colleagues and the supervisor was classified as low or high.
Clinical characteristics
Clinical characteristics were obtained at each measurement. Patients were classified into three mutually exclusive diagnostic groups based on the diagnosis made by a rheumatologist: (i) definite or probable RA (referred to as RA in text); (ii) specified or non-specified mono-or oligo/ polyarthritis and non-RA (referred to as arthritis in text); and (iii) inflammatory joint complaints without clinical synovitis. The presence of swollen joints (44 joints) was categorized into no clinical synovitis and one or more swollen joints. Since the diagnostic group and the presence of swollen joints were strongly related (Spearman r = 0.66), only the variable swollen joints figure was included in the analysis. ESR was classified into low (420 mm/h) or high (>20 mm/h). If ESR values were not available, they were imputed by means of a multivariate regression model based on a selection of significant factors. The duration of inflammatory complaints was defined as the period between symptom onset and medical examination, and was dichotomized based on the median number of weeks. The use of DMARDs was ascertained. After 6 months, 92% of the patients with RA, 36% of the patients classified as having arthritis and 9% of the patients classified as having inflammatory joint complaints without clinical synovitis received treatment with DMARDs. We did not include treatment with DMARD(s) in our statistical analyses due to the strong relation with diagnostic group, swollen joints and ESR. Comorbidity was assessed and defined as the presence of at least one comorbid condition at first visit.
FIG. 1
Inclusion and follow-up of employed persons with early inflammatory joint conditions. a Persons were included in REACH if: (i) clinical synovitis in at least one joint or complaints in at least two joints in combination with other factors indicating inflammatory complaints was ascertained; and (ii) joint complaints existed for <12 months (see text).
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Bodily pain and physical functioning
At each measurement, health-related quality of life was measured by the short form-36 (SF-36) health survey. The SF-36 is a generic 36-item questionnaire covering eight dimensions: physical functioning, physical role functioning, bodily pain, general health, vitality, social functioning, emotional role functioning and mental health. Sum scores of the dimensions may range from 0 to 100, with higher scores indicating better health [21, 22] . The subscales bodily pain (2 items) and physical functioning (10 items) were chosen as outcome measures in this study, since these dimensions are mainly impaired in patients with early arthritis and showed the strongest improvement over time, and were also normally distributed (Table 1) . Bodily pain and physical functioning were strongly associated (r = 0.64).
Psychosocial characteristics
Perceived control over health outcomes was measured at baseline by the multidimensional health locus of control (MHLC) questionnaire. The MHLC assesses three different dimensions of perceived health control by means of three scales. The internal scale reflects the belief that people are personally responsible for their own health, the physician scale reflects that a physician is responsible for one's health and the chance scale reflects the belief that health depends on chance, luck or fate. Each scale contains six statements, with answers on a 6-point scale (strongly disagree to strongly agree) [23, 24] . The subscale scores range from 6 to 36, with a higher score indicating that a patient believes more strongly in the particular health locus of control. In this study, correlations among the subscales were low (r = 0.000.38). The scales were analysed in tertiles.
Social support was assessed at baseline by a subscale of the inventory for social support (ISR), which reflects the perceived availability of emotional and instrumental support [25, 26] . The scale consists of five items, with answers on a 4-point scale (almost never, sometimes, regularly and often) and the sum score ranges from 5 to 20, with higher scores indicating that more support is experienced. The sum score was categorized into low and high based on the median score.
Statistical analysis
The impact of individual, clinical and work-related factors on the prognosis in pain and physical functioning was studied in separate models by means of general estimating equations, suitable for the analysis of repeated measurements. In all models, demographic and psychosocial factors were considered to be time independent, whereas clinical factors were time dependent. Job characteristics were considered to be time independent, except if a person changed job. A simple correlation structure was chosen, assuming a uniform correlation for all possible pairs of variables within subjects (exchangeable or compound symmetry). Time and baseline score of the dependent variable were included in the models, and hence the influence of independent variables on the change in pain and function over time was analysed.
The impact of the independent variables on the prognosis of swollen joints was studied by means of a logistic regression model. Only persons with at least one swollen joint at baseline were included in this analysis, and thus the impact of independent variables, assessed at baseline, on the recurrence of swollen joints was studied.
For all dependent variables, the following procedure was used. First, the influence of independent factors 
Results
At baseline, 210 workers seeking care with early inflammatory joint conditions participated in this study. Mean (S.D.) age was 45 (11) years and 72% was female. About 23% of the population was classified as having RA (n = 48), 35% (n = 74) as having arthritis and 42% (n = 88) as having inflammatory joint complaints without clinical synovitis. Among those with arthritis (non-RA), 27 of the 74 persons had monoarthritis, 39 had polyarthritis and 8 had oligoarthritis. Persons with inflammatory joint conditions without synovitis were classified as having inflammatory joint conditions without synovitis without specification (n = 63), OA (n = 16) and other specifiable diseases (n = 9). In total, 51 (24%) persons were lost to follow-up (Fig. 1 ). They were significantly younger than the participants (40 vs 46 years). No differences were found for gender, pain, physical functioning, swollen joints and diagnostic group at baseline. Besides, six (4%) persons had stopped working after 6 months and eight (5%) after 12 months. Two of the eight persons that stopped working attributed work loss to their joint condition. Table 1 presents the characteristics of the study population. During the 1-year follow-up period, persons with RA most often had a swollen joint, followed by those classified as having arthritis. RA patients also most often had high ESR, followed by persons classified as having arthritis and inflammatory joint conditions without synovitis. Table 1 and Fig. 2 show that pain and physical functioning strongly improved during the first 6 months of followup, respectively: 40% (18 points) and 14% (9 points). Improvements slowed considerably in the second 6-month period, with pain improving only one point and physical functioning three points (not significant). The number of persons with swollen joints strongly decreased, from 121 (58%) at study onset to 33 (20%) after 6 months, and to 11 (7%) after 12 months. Table 2 describes that both swollen joints and ESR strongly influenced the improvement in pain in the univariate analyses, whereas swollen joints strongly influenced the prognosis in the multivariate analysis. Workers with recurrent swollen joints improved 28% (5.2 points) less in pain than workers with swollen joints at baseline but no swollen joints after 6 months (P = 0.11). Low perceived health control and low social support also strongly hampered prognosis in pain, whereas educational level and job-related factors had no influence.
Prognosis in physical functioning was not only influenced by clinical and psychosocial variables in the univariate analyses, but also by manual materials handling (Table 2 ). In the multivariate analysis, workers with high ESR at baseline improved more during the 6-month period than those with low ESR at baseline. However, physical functioning improved 52% (5.0 points) less among workers with persistently high ESR than in those with an ESR decrease from high to low (P = 0.17). Job-related factors influenced the consequences of disease in physical functioning, with persons with frequent manual materials handling at work (4.8 points) or high job demands (5.0 points) improving $50% less. Older age groups had less improvement in physical functioning, and workers aged 5065 years with frequent manual materials handling or high job demands showed no improvement at all. A low perceived health control hampered a good prognosis too. Educational level and social support had no influence. When pain was included in the final model of physical functioning, this did not substantially influence the other prognostic factors. The association between pain intensity at baseline and the prognosis in physical functioning was low ( = 0.03). The prognostic models for pain and physical functioning were also studied separately for the three diagnostic groups. Similar prognostic factors were observed for patients with RA, arthritis and patients with inflammatory joint conditions without clinical synovitis. The magnitude of the regression coefficients did not differ statistically significantly from each other for patients with RA and patients with inflammatory joint conditions without clinical synovotis. Table 3 shows that the recurrence of swollen joints after 6 months was not influenced by any of the clinical, individual and job-related factors assessed at baseline. About 60% of the persons with one or more swollen joints at baseline had received DMARD treatment during the first 6 months of follow-up, and two-thirds of these patients had no swollen joints after 6 months.
DMARD treatment was not taken into account in the analyses due to its strong relation with diagnostic group, swollen joints and ESR. When DMARD treatment was included in the multivariate analysis of the prognosis in bodily pain or physical functioning, DMARD treatment did not contribute to the prediction. DMARD treatment also did not contribute to the prediction of the recurrence of swollen joints.
Discussion
The good prognosis in pain and physical functioning in the first 6 months of follow-up in workers with early inflammatory joint conditions was hampered by persistently high levels of inflammation, older age, low perceived health control and low social support. Job characteristics had no influence on the prognosis of pain and swollen joints, whereas they strongly affected the consequences of disease in physical functioning. Workers with frequent manual materials handling or high job demands improved $50% less in physical functioning.
Some methodological considerations should be taken into account. First, in this study, the 1-year follow-up data of an ongoing inception cohort study (REACH) were used. Since the prevalence of early inflammatory joint conditions in the general population is unknown, little insight exists in selection processes among patients that seek care, and in referral of patients by physicians to this inception cohort study. It is unlikely, however, that physicians selected patients on the basis of job characteristics. Moreover, additional analyses showed that entering the study directly via either general practitioners or rheumatologists did not influence prognosis. Secondly, during the follow-up period, data of 51 persons were not available. Although these persons were younger, no differences were found for pain, physical functioning and the presence of swollen joints at baseline, or for any of the other variables Adjusted for baseline score of pain/physical functioning. *P 4 0.05, **P = 0.11, ***P = 0.17.
Impact of work on prognosis in early arthritis influencing prognosis. Therefore, we think loss to follow-up did not affect the essence of our findings. Thirdly, loss of employment probably did not influence our findings strongly, since only six persons stopped working during the first 6 months of follow-up, and they were excluded from the analyses. If long-term sick leave affected our findings, the influence of job characteristics on prognosis might have been underestimated due to reduced exposure to working conditions. Fourthly, changes at home or at work, e.g. stoping doing certain tasks, might influence the perception of functional limitations in longitudinal studies. In this analysis, we could not adjust for these changes. Fifthly, previous studies found that 2329% of the workers with early inflammatory joint conditions reported adaptations in working tasks, times and/or environment [27, 28] , among others adaptations that reduce physically demanding activities at work [27] . As a consequence, the impact of physical workload on prognosis might have been underestimated in this study. However, the extent to which job adaptations changed exposure to strenuous working conditions within the same job could not be assessed within the current study. Sixthly, information bias due to self-report of work-related factors, pain and physical functioning is unlikely, because work-related factors were assessed 6 months before the outcomes, and the change in the outcomes was studied. Finally, the present study contained a limited number of patients. No significant differences in the predictor variables of pain and physical functioning between patients with RA and patients with inflammatory joint conditions without clinical synovitis could be demonstrated. It would be of interest if future studies with larger populations replicated and elaborated on these findings. In this prospective cohort study, pain, physical functioning and the presence of swollen joints strongly improved over time. Three factors may underlie these improvements. First, 43% of the persons received DMARD treatment, and two-thirds of these workers had no swollen joints after 6 months. Secondly, persons were only included in this study when they sought care, which may be prompted by pain, reduced functioning and/or swollen joints. As a consequence, it could be expected that these measures were worse at baseline than during the follow-up. Thirdly, as described in previous early arthritis cohorts [29] , about half of the workers classified as non-RA had self-limiting (i.e. transient) synovitis after 6 months. The transient nature of their synovitis was illustrated by the fact that these patients did not receive DMARD treatment and had no swollen joints. In the present study, the occurrence of erosions was not included as an outcome measure since <4% of all patients included in REACH had erosions at baseline and the follow-up period was relatively short to detect a meaningful number of new cases in the population.
The good prognosis in pain and physical functioning in the first 6 months of follow-up was hampered by recurrent swollen joints and high ESR levels, respectively. Both parameters reflect disease activity, and high disease activity has been related to pain and functional disability before [3032] . In addition to the clinical factors, workers with a low belief in their own control over their health improved less in both pain and physical functioning. Although longitudinal studies on the influence of perceived control over health in arthritis are scarce, previous prospective studies in persons with longstanding RA showed that helplessness feelings unfavourably influenced pain and functional disability [33, 34] .
The present study is, to our knowledge, the first prospective study examining the influence of work-related factors on the prognosis in swollen joints, pain and physical functioning of persons with early rheumatic conditions. Job-related factors did not influence the consequences of early inflammatory joint conditions in the ICF domain of body function and structure, i.e. pain and swollen joints. However, frequent manual materials handling at work and high job demands hampered the prognosis in the ICF domain of activities, with workers experiencing less improvement in physical functioning. It could be hypothesized that especially patients with a high physical workload and high job demands experience fatigue, and that fatigue might (partly) explain the reduced improvement in physical functioning. Since older persons with high physical workload and high job demands did not improve in physical functioning at all in the first 6 months after seeking care, they are at increased risk of a worse outcome. Previous studies showed that a high physical workload and poor physical functioning are strong determinants of sick leave and work-relevant disability in persons with rheumatic conditions [3538] . The present study adds to this knowledge that in workers with physically demanding work, less improvement in physical functioning might contribute to their increased risk of adverse work-related outcomes, such as sick leave, change of job or loss of paid employment.
In conclusion, job characteristics had no influence on the disease characteristics, pain and swollen joints, but manual materials handling and high job demands negatively affected the consequences of disease in physical functioning. Among patients with early inflammatory joint conditions, who do not recover in functional abilities, adjustments in working conditions may be imperative.
Rheumatology key messages
. Workers strongly improved with regard to pain, physical functioning and swollen joints in the first 6 months. . High physical load and high job demands affected the consequences of disease for physical functioning.
